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Sir: 

Please find enclosed a Form PTO-1449 citing Blumenau et al. U.S. Patent 6,421,711 
issuing from the applicants' grandparent application Ser. 09/106,299, and the references cited in 
the applicants' parent application Ser. 10/139,490. Since applicants are relying on priority of the 
parent and grandparent applications, copies of the cited references should be available from the 
parent and grandparent file wrappers. 

The declaration filed with the present application is from the grandparent application. 
Pages 3 to 103 of the present application are copies of pages 3 to 102 of the grandparent 
application in the applicants' file. Page 1 has been amended to change the title from "Virtual 
Ports for Partitioning of Data Storage" to -- Mapping Of Hosts To Logical Storage Units And 
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Data Storage Ports In A Data Processing System --. Pages 103 to 1 13 of the present application 
include new claims 1 to 47. Page 104 includes a new abstract based on the new claims. The 
drawings filed with the present application are copies of the formal drawings accepted in the 
grandparent application and appearing in the issued patent U.S. 6,421,71 1. 

Support for the new claims is found in the grandparent application Ser. 09/106,299 (and 
in the present application) as follows: 

Claim 1 . A data processing system (FIG. 1), comprising: 
a plurality of hosts (FIG. 1, hosts 22-25); 

a plurality of data storage devices (FIG. 1, data storage devices 28-31); and 
an apparatus (FIG. 1 , storage controller 27) for coupling the hosts to the data storage 
devices, the apparatus having host ports (FIG. 1, ports of port adapters 26, 27) connected to the 
hosts, wherein the data storage devices are configured into logical storage units (FIG. 1, storage 
volumes 26 distributed over one more storage devices 28, 29, 30, and 31, page 16 line 17 to page 
17 line 3, page 30 line 22 to page 31 line 2), the apparatus is programmed with a mapping of the 
hosts to respective logical storage units (FIG. 5, FIG. 8, FIG. 25), and the apparatus is 
programmed (FIG. 11; FIGS. 27-28) to permit data access of a logical storage unit by the host to 
occur through a host port upon receipt at the host port of a request from the host for access to the 
logical storage unit when the request from the host for access to the logical storage unit is in 
conformance with the mapping (page 17 line 14 to page 18 line 3), and the apparatus is 
programmed to deny data access by the host through the host port upon receipt at the host port of 
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a request from the host for data access that is not in conformance with the mapping (page 30, 
lines 8-11; page 39 line 16 to page 41 line 16; page 62 line 7 to page 66 line 8). 

Claim 2. The data processing system as claimed in claim 1 , wherein the apparatus is 
programmed to respond to receipt at the host port of the request from the host for access to the 
logical storage unit by decoding a host identifier (FIG. 11, step 110, SID; FIG. 28, step 330, SID) 
and a logical storage unit specification from the request for access to the logical storage unit 
(FIG. 11, step 108, volume to access; FIG. 28, step 334, LUN to access), and determining 
whether or not the host identifier and the logical storage unit specification decoded from the 
request for access to the logical storage unit are in conformance with the mapping (FIG. 11, steps 
103 and 108; FIG. 28, steps 330 and 335), and when the host identifier and the logical storage 
unit specification decoded from the request for access to the logical storage unit are in 
conformance with the mapping, permitting data access of the logical storage unit to occur at the 
host port in response to the request for access to the logical storage unit (FIG. 11, step 111; FIG. 
28, step 338). 

Claim 3. The data processing system as claimed in claim 1 , wherein the mapping prohibits 
each host from accessing all of the logical storage units (FIG. 9, private/shared flag; private 
volumes are assigned to each host for storage of private data, page 28, lines 3-7; page 32, lines 4- 
6; FIG. 14, page 43 line 22 to page 44 line 2). 
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Claim 4 . The data processing system as claimed in claim 1 , wherein the mapping includes a 
respective mapping for each host of logical unit numbers of storage to data storage volumes 
configured from the data storage devices (FIG. 25, LUN to logical volume map for each host 
index in the virtual port mapping table 282; page 59 lines 15-22; FIG. 30, page 67, line 15 to 
page 68, line 7). 

Claim 5. The data processing system as claimed in claim 4, wherein the mapping restricts 
the data storage volumes that are visible to said each host (FIG. 11, report LUNs request by host, 
steps 106-107; page 28, lines 3-5 and 13-14; page 40, lines 9-12). 

Claim 6 . The data storage system as claimed in claim 4, wherein thoapparatus is 
programmed to report to said each host the logical unit numbers of storage accessible to said 
each host (FIG. 11, report LUNs request by host, steps 106-107; page 28, lines 3-5 and 13-14; 
page 40, lines 9-12). 

Claim 7. The data processing system as claimed in claim 1, wherein the apparatus includes 
a graphical user interface for permitting a user to program the mapping of the hosts to the 
, respective logical storage units (FIG. 4, display 91, keyboard 92, system administrator 90, page 
30, line 17 to page 31 line 2; FIG. 30, page 67, lines 6-9). 

Claim 8. The data processing system as claimed in claim 1 , wherein the apparatus includes 
a switch for routing the data storage access requests from the host ports to ports that provide 
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access to the data storage (FIG. 21, virtual switch 238, 239, virtual ports 240, 241, page 5, line 
19 to page 6 line 2, page 54 line lines 1-6, page 54 line 20 to page 55 line 4, page 56 lines 2-3). 

Claim 9 . The data processing system as claimed in claim 8, wherein the apparatus is 
programmed with a mapping of the hosts to the ports that provide access to the data storage 
(FIGS. 23 and 24, virtual port host table 281, page 57 lines 12-14, page 58 lines 12-14). 

Claim 10 . The data processing system as claimed in claim 9, wherein the apparatus is 
programmed with a mapping of logical volumes of storage that are accessible from each of the 
ports that provide access to the data storage (FIGS. 23 and 25, virtual port mapping table 282, 
page 57, lines 14-16, page 59, lines 15-22). 

Claim 1 1 . The data processing system as claimed in claim 8, wherein one or more of the 
ports that provide access to the data storage are assigned to each host, a set of storage volumes 
are made accessible from each of the ports that provide access to the data storage, and the 
apparatus is programmed so that said each host can access storage at said each of the ports that 
provide access to the data storage only if said each of the ports that provide access to the data 
storage has been assigned to said each host (FIGS. 23 and 24, virtual port host table 281, virtual 
port mapping table 282, page 57 lines 12-16, page 58 lines 12-14, page 59, lines 15-22, page 
122 lines 9-12). 
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Claim 12 . The data processing system as claimed in claim 8, wherein the mapping includes 
respective mapping for each host of logical unit numbers of storage to data storage volumes that 
are configured from the data storage devices and are accessible to said each host (FIG. 25, LUN 
to logical volume map for each host index in the virtual port mapping table 282; page 59 lines 
15-22; FIG. 30, page 67, line 15 to page 68, line 7), and the apparatus is programmed to respond 
to a request directed to said each of the ports from said each host for a report of the logical unit 
numbers of storage that are accessible to said each host from said each of the ports that provide 
access to the data storage by providing a report of the logical unit numbers of storage that are 
accessible to said each host from said each of the ports that provide access to the data storage 
(FIGS. 27-28, report LUNS request from host to virtual port, steps 332 to 333, page 62 lines 7 to 
19, page 64 line 21 to page 65 line 2). . , . 

Claim 13. The data processing system as claimed in claim 8, wherein the apparatus is 
programmed to provide different storage access characteristics for the ports that provide access 
to the data storage (e.g., FIG. 25, private/shared flag in the virtual port mapping table 282, page 
28, lines 3-7; page 32, lines 4-6). 

Claim 14. The data processing system as claimed in claim 8, wherein the apparatus is 
programmed with a respective private/shared flag for each port that provides access to the data 
storage for indicating whether or not said each port that provides access to the data storage 
provides access to data storage that is private to a respective one of the hosts (FIG. 25, 
private/shared flag in the virtual port mapping table 282, page 28, lines 3-7; page 32, lines 4-6). 
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Claim 15 . The data processing system as claimed in claim 8, wherein the apparatus includes 
a graphical user interface for permitting a user to program the mapping of the hosts to the 
respective logical storage units, and the graphical user interface indicates which of the ports that 
provide access to the data storage are accessible to each host. (FIG. 4, display 91, keyboard 92, 
system administrator 90, page 30 line 17 to page 31 line 2, FIG. 30, page 67, lines 6-9). 

Claim 16 . The data processing system as claimed in claim 1, wherein the data storage 
devices include disk drives in a cached disk storage subsystem (FIG. 1, cached storage 
subsystem 20, cache memory 32, disk drive storage devices 28-3 1 , page 1 6 line 1 7 to page .1 7 
line 3). 

Claim 17 . The data processing system as claimed in claim 1 , wherein the apparatus includes 
at least one fibre-channel switch providing the host ports, and wherein the hosts are connected to 
the fibre-channel switch by a fibre-channel data network. (FIG. 21, virtual switch 238, 239, 
fibre-channel loops 42 and 43, page 54 line 14 to page 55 line 21.) 

Claim 1 8 . The data processing system as claimed in claim 1, wherein the apparatus includes 
a first switch coupling the hosts to the data storage devices and a second switch coupling the 
hosts to the data storage devices, wherein each switch has a host port coupled to each host (FIG. 
22, virtual switch 266 having host ports 262 and 263 coupled to the hosts 251-254 and virtual 
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switch 267 having host ports 264 and 265 coupled to the hosts 25 1-254, page 56 line 14 to page 
57 line 8). 

Claim 19 . The data processing system as claimed in claim 1 8, wherein the apparatus 
includes a controller for each switch, wherein each controller is programmed with the mapping 
of the hosts to the respective logical storage units (FIG. 21, microprocessor 235, FIG. 22, volume 
access and mapping information 269 and 270, page 54 line 19 to page 55 line 4, page 57, lines 3- 
8). 



Claim 20. 


See the support for claims 1, 2 and 8 above. 


Claim 21. 


See the support for claim 3 above. 


Claim 22. 


See the support for claim 4 above. 


Claim 23. 


■ See the support for claim 5 above. 


Claim 24. 


See the support for claim 6 above. 


Claim 25. 


See the support for claims 9 and 10 above. 


Claim 26. 


See the support for claim 1 1 above. 


Claim 27. 


See the support for claim 12 above. 


Claim 28. 


See the support for claim 13 above. 


Claim 29. 


See the support for claim 14 above. 


Claim 30. 


See the support for claim 15 above. 


Claim 31. 


See the support for claim 16 above. 


Claim 32. 


See the support for claim 17 above. 
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Claim 33. 


See the support for claim 1 above. 


Claim 34. 


See the support for claim 2 above. 


Claim 35. 


See the support for claim 3 above. 


Claim 36. 


See the support for claim 4 above. 


Claim 37. 


See the support for claim 5 above. 


Claim 38. 


See the support for claim 6 above. 


Claim 39. 


See the support for claim 7 above. 


Claim 40. 


See the support for claim 8 above. 


Claim 41. 


See the support for claim 9 above. 


Claim 42. 


See the support for claim 1 0 above. 




occ uic isuppur l ior claim 1 1 doove. 


Claim 44. 


See the support for claim 12 above. 


Claim 45. 


See the support for claim 13 above. 


Claim 46. 


See the support for claim 14 above. 


Claim 47. 


See the support for claim 15 above. 
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